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Abstract
Lifestyle changes with high fat food consumption are one of the factors the risks of
cardiovascular diseases like coronary heart disease and atherosclerosis. The formation
of atherosclerotic plaque in the walls of blood vessels initiated by the absorption of LDL
through the blood to the endothelial cells that cause LDL is oxidized by the Reactive
Oxygen Species, which initiated in the pathogenesis of human hypertension. Mung
bean sprouts contain antioxidant compounds can be used as a functional food in the
treatment of cardiovascular disease and hypertension. Male Sprague-Dawley was 24 at
8 wk and it is divided into four groups. The first group was given the standard diet, the
second group was given a high-fat diet, the third group was given a high-fat diet, and
mung bean sprouts 1 mL ⋅ 200 gBW−1, the fourth group was given a high-fat feed and
supplements of vitamin E dose of 23 IU. Blood pressure and LDL concentration were
measured after the treatment. Systolic Blood pressure and levels of LDL cholesterol who
were given mung bean sprouts and vitamin E has no statistical difference with group of
normal. Levels of blood pressure and LDL cholesterol have a positive correlation. Mung
Bean sprouts give the effect of a decrease in blood pressure and impeded elevated
levels of LDL male Sprague Dawley rats.
Keywords: Blood pressure, High fat diet, LDL cholesterol, Mung bean sprouts, Sprague
Dawley rats.
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1. Introduction
Peoples lifestyle to consuming food high fats into one of the causes of cardiovascular dis-
eases like atherosclerosis and of coronary heart disease. The risk atherosclerosis would
increase if preceded dyslipidemia [1]. Dyslipidemia is an abnormality of metabolism
lipoproteins, either that or lack of excessive. The state of being might be risen from total
cholesterol levels, low density levels lipoproteins (LDL), and the levels of triglyceride
and reducing levels of high density lipoproteins (HDL) in blood [2]. Dyslipidemia can
improve lipoproteins LDL levels and lower the levels HDL that is the risk of cardiovascular
diseases [3].
Increased concentrations of LDL lead to the liver cannot metabolize maximally. The
concentration of LDL containing polyunsaturated fatty acids in the lipid and cholesterol
ester, causing lipid peroxidation process, thus easily oxidized LDL [4]. Increased free
radicals in dyslipidemia affect the increase in lipid peroxidation products so that the body
experiences oxidative stress [5]. Atherosclerosis causes the coronary arteries to become
inelastic and narrow so that the resistance to blood flow in the arteries increases. High
blood pressure caused by increased systolic pressure caused blood vessels elastic not
accompanied by the increase in diastolic blood pressure due to narrowing of the arteries
[6].
A healthy diet and balanced as well as foods that contain lots of antioxidants is one
effective way to prevent dyslipidemia. Antioxidant properties can neutralize free radicals
cause dyslipidemia and cardiovascular disease [7]. Mung bean sprouts are known to
have vitamin E content is high enough so that potential as a source of antioxidants
that come from food (exogenous antioxidants) [8]. Vitamin E has a preventive effect
on cardiovascular disease because vitamin E can protect polyunsaturated fatty acids
against oxidative damage in the cell membrane [4].
2. Materials and Methods
2.1. Diet and intervention
Standard diet given in this experiment was AIN-93M and a high-fat diet modified AIN-93
M using tallow (Table 1)
The Sprouts were used in this study are sprouts of mung bean species Phaseolus
radiatus (L.) with germination time of 48 h. Sprouts were smoothed using a blender.
After that, homogenized using a homogenizer. The dose of 1 mL sprouts intervention
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Table 1: The composition of the diet.
Component (g ⋅ kg−1 diet)
Modification of High
Standard Diet* Fat Diet**
Corn Oil 620.692 440.66
Casein 140 140
Sucrose 100 100
Soybean Oil 40 40
Fiber 50 50
Mineral Mix AIN 93 35 35
Vitamin Mix AIN 93 10 10
Tallow 0 180
L-sistin 1.8 1.8
colin Bitartat 2.5 2.5
TBGQ 0.008 0.04
Total (g) 1 000 1 000
based on the content of vitamin E and adjusted to the optimal dose as an antioxidant in
humans. For comparison, the use of vitamin E supplements was adjusted to the optimal
dose of vitamin E supplements that recommended in humans. Commercial vitamin E
supplements are used as controls.
2.2. Animal experiment
Amount of 24 male rats Sprague Dawley were aged 8 wk. In this study, experimental
animals male Sprague Dawley rats were divided into four groups randomly. The first
group was given the standard diet, the second group was given a high-fat diet, the
third group was given a high-fat diet, and intervention in the form of green bean sprouts
1 mL ⋅ 200 g BW−1, and group IV was given a high-fat feed and supplements of vitamin E
doses of 23 IU. In this study, test animals first adapted using the standard feed for 3 d
in individual cages with temperature and optimal lighting. The study lasted 28 d (4 wk).
2.3. Systolic blood pressure and ldl cholesterol analysis
Blood pressure measurement is performed twice during the study by using tail-cuff
detection. Analysis of blood LDL levels also performed twice during the study. The first
measurement is done at the beginning of the experiment after undergoing acclimati-
zation mice in the laboratory for 3 d; the second measurement was done at the end
of the intervention. Blood serum analysis was done by the end of the intervention.
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Blood pressure measurement using the tool sphygmomanometer, with such a device
can be seen with systolic blood pressure in Sprague Dawley rats [9]. LDL cholesterol
analysis using mathematical calculations with the formula LDL = total cholesterol - (HDL
+ triglycerides/5) [10].
2.4. Ethical clearance
This study has been approved and granted by the Research Ethics Committee of Faculty
of Medicine, Universitas Gadah Mada with the letter number KE/FK/485/EC dated May
8𝑡ℎ, 2015.
2.5. Statistical analysis
The data were analyzed using ANOVA with posthoc Bonferroni test if there are signifi-
cant differences. Pearson correlation was used to test the relationship between triglyc-
erides and MDA liver also HDL and MDA liver. Significance level used was 95 %. Stata
program used in this statistical analysis.
3. Result
3.1. Correlation between LDL cholesterol and
systolic blood pressure
Levels of blood pressure and serum LDL levels were significantly different in each group.
Blood pressure who were given the mung bean sprouts and vitamin E is not differ
meaning the blood pressure in the normal group. Levels of LDL in the group given the
mung bean sprouts were not significantly different when compared to the group given
vitamin E (Table 2).
Analysis of the correlation between serum levels of LDL and liver tissue MDA showed
a positive correlation. If the serum LDL levels increase, it will be followedby an increase in
blood pressure. Has a regression formula and correlation coefficient Pearson correlation
y = 1.0317x–61.02 and r = 0.6541.
Increased levels of LDL in the group with the provision of a high-fat diet was higher
than the control group and the other treatment groups. Increased levels of fats in the
blood may occur due to increased synthesis or decreased degradation that can be
caused by genetic abnormalities or other abnormalities such as high consumption of
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Table 2: Systolic Blood Pressure and LDL Cholesterol.
Group Variable
Systolic blood pressure (mmHg) DL Cholesterol (mg · dL−1)
Normal 93 ± 2.68a 30.58 ± 3.30a
Control 129.83 ± 2.31b 73.31 ± 4.89b
Mung bean sprouts 96.83 ± 4.35a 42.03 ± 1.81c
Vitamin E 95.66 ± 1.63a 38.48 ± 1.84c
P 0.0000 0.0000
Data in mean±SD
Different letter in the same column shows that there has been a significant, P < 0.05
fat [2]. Hyperlipidemia can also be caused by the consumption of high-fat foods, such
as cow brain, seafood, egg yolk and others [6]. Diets high in cholesterol can make the
atherosclerotic plaques in experimental animals, lipid principal in atheroma (plaque)
is cholesterol and cholesterol ester derived from plasma, epidemiological analyzes of
large-scale demonstrated significant correlation between cholesterol plasma total or
LDL levels and severity of atherosclerosis [11]. Research conducted Onggang [12], the
provision of high-fat diet (lard and egg yolk) in mice.
Figure 1: Relationship between systolic blood pressure and LDL cholesterol male SpragueDawley rats given
high fat diet and vitamin.
Free fatty acid esterification into triacylglycerol could experience both in the liver,
adipose tissue, and muscle. Excessive fat intake resulting in the accumulation of triacyl-
glycerol in the muscles, one of which is the heart muscle. Triacylglycerol accumulation in
the liver, transported by VLDL into the blood stream, and then headed to the peripheral
tissues or muscles that have the enzyme lipoprotein lipase so that more fat accumulation
in heart muscle cells. This condition is called fatty heart muscle [11]. The hyperlipidemic
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condition can cause high blood pressure which affects cardiac dysfunction. In the early
stages, the heart will perform an adaptationmechanismby adding a period of cell protein
to maintain blood pressure, it is known as swelling of the heart (cardiac hypertrophy) [13].
Research shows that the function of endothelium affected by Reactive Oxygen
Species that can inactivate Nitric Oxide (NO) degradation. NO degradation would
cause vasomotor dysfunction, smooth muscle proliferation, and the expression of
inflammatory genes that can disrupt endothelial-dependent vasodilation, all these
are mechanisms that initiate the development of atherosclerosis, hypertension, and
coronary heart disease [14]. Increased blood pressure in humans and experimental
animals is associated with increased vascular peripheral resistance, which is caused by
decreased levels of Nitric Oxide for an increase in superoxide [15].
Vitamin E is a fat-soluble antioxidant that can prevent lipid peroxidation. Vitamin E as
a chain-breaking antioxidant can break free radical formation that can stop the oxidative
process and prevent the formation of MDA [16]. Previous research associated with sup-
plementation of vitamin E shows that the administration of vitamin E and a combination
of capsaicin and vitamin E can reduce LDL and increase HDL in hypercholesterolemic
mice [17].
Reduction on LDL in the group treated with the administration of the sprouts, because
of the antioxidant compounds contained in sprouts, such as flavonoids and phenolic
compounds. Flavonoids are antioxidants that can capture free radicals. Flavonoids can
stop the early stages of the reaction to liberate the hydrogen atoms of the hydroxyl
groups which then binds to a free radical. With this bond, it will stabilize peroxide radicals
that make the activation energy is reduced and will further impede and inhibit oxidation
of LDL cholesterol [18].
The decrease in blood pressure in the group with the provision of sprouts is caused
by the flavonoids and polyphenols which are derivatives are compounds found only
in plants. These compounds have a strong antioxidant effect, increases the ability of
platelets to release nitric oxide and inhibit the formation of thrombus. Increase in NO
will lead to vasodilation of blood vessels which ultimately will cause a decrease in blood
pressure [19]. Research Maslachah [20] mention vitamin E has potential as a chain-
breaking antioxidant in the membrane that can prevent cell damage by inhibiting lipid
peroxidation and free radical formation.
In addition to vitamin E, mung bean sprouts are also known to contain vitamin C
[21]. Vitamin C found in mung bean sprouts also has a role as a non-specific electron
donor (reducing agents). Vitamin C donates electrons as part of the hydrogen atom [22].
Epidemiological studies prove that there is a correlation between vitamin C intake with
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the risk of heart disease, the status of vitamin C were associated with high levels of
HDL cholesterol and low blood pressure [23]. Increased in blood pressure systole in
the given of high fat diet higher than group who were given a high fat diet and mung
bean sprout and also on group who were given high fat diet and vitamin E, but there
is no difference effect a decrease in blood pressure between the provision of mung
bean sprouts and vitamin E [24]. Research conducted Hadi et al. [25], a dose of mung
bean sprout 0.67 g is optimal doses in preventing a rise in blood pressure and prevent
alterations histopathology Sprague Dawley male rats.
4. Conclusions
Blood pressure and LDL cholesterol levels were given the green bean sprouts, and
vitamin E did not have significant different to the blood pressure in the normal group.
Levels of blood pressure and LDL cholesterol have a positive correlation. Mung bean
sprouts can give the effect of a decrease in blood pressure and inhibits the increase in
blood LDL levels Sprague Dawley rats.
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